
308 2-409.f 
5 

RESPONSE TO COMMENTS ON THE SOIL-GEOSYNTHETIC INTERFACE 
DIRECT SHEAR TESTING WORK PLAN 

06/05/96 

DOE-0988-96 
DOE-FN EPAS 
13 
RESPONSES 



F - - 
c 8 

Department of Energy 
Ohio Field Office 

Fernald Area Office 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
(513) 648-3155 

&-n 5 1996 
D 0 E -0 9 8 8-9 6 

Mr. James A. Saric, Remedial Project Director 
U.S. Environmental Protection Agency 
Region V - SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

RESPONSE TO COMMENTS ON THE SOIL-GEOSYNTHETIC INTERFACE DIRECT SHEAR 
TESnNG WORK PIAN 

Enclosed is the Response to Comments for the Soil-Geosynthetic Interface Direct Shear 
Testing Work Plan. If there are no additional comments from the U.S. Environmental 
Protection Agency (U.S. EPA) or the Ohio Environmental Protection Agency (OEPA), then 
the revisions will be incorporated and the appropriate pages forwarded for inclusion into 
the Work Plan. 

If you have any questions, please call Rod Warner at (51 3) 648-31 56. 

FN: Jalovec 

Enclosure: As Stated 

Sincerely, 

Johnny W. Reisin 

Project Manager 

&) Recycled and Recyclable 7@ 
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cc wlenc: 

G. Jablonowski, USEPA-V, 5HRE-8J 
Manager, TPSSlDERR, OEPA-Columbus 
T. Schneider, OEPA-Dayton (3 copies of enc.) 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandegrift, ODOH 
S. McLellan, PRC 
T. Hagen, FERMC0/65-2 
J. Harmon, FERMCOl9O c- AR-C.oordinatorl78 
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cc w l o  enc: 

R. L. Nace, EM423/GTN 
J. Patterson, DOE423lGTN 
J. Jalovec, DOE-FN, MS45 
S. Peterman, DOE-FN, MS45 
J. Reising, DOE-FN, MS45 
R. Warner, DOE-FN, MS45 
D. Crosby, FERMCO, MS52-2 
S. Garland, FERMCO, MS52-2 
T. Hagen, FERMCO, MS65-2 
M. Hickey, FEMRCO, MS52-2 
U. Kumthekar, FERMCO, MS52-2 
C. Little, FERMCO, MS2 
N. Weatherup, FERMCO, MS52-2 
M. Yates, FERMCO, MS9 
W. Zebick, FERMCO, MS52-2 
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RESPONSES To OEPA COMMENTS 
SOICGJZOSYNTHEIIC INTERFACE DIRECT SHEAR 

TESTING WORK PLAN 
ON-SITE DISPOSAL FACILITY 

Response: T%e majority of the proposed direct shear test series (Le., 19 out of 22 
Series) consist of three indeperrdent direct shear tests of individually 
amtructed samples, each conducted at a different normal stress. A 
Straight line representing the shear strength parameters is fitted through 
the three data pints from each test series. If one of the three tests does 
not amelate with the other two and is suspected of being erroneous, the 
test is rerun. Indicators of the need to rerun a test are cornlation 
coefficient much less than one and a strain W g  behavior. In the 
absence of specific requirements in the testing standard, the expexience 
of the laboratory professionals is relied upon to cull outliers or 
immktent results and retest points as nece3sary. Comments regarding 
the use of different laboratories are addressed in response number 6 
below. 

Cornmeruing OrganitariOn= Ohio EPA Gnnmentor: GeoRam 
Section #: Gencml Page #: tinc 1: CW?: c 
Original-#: 2 
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Comment: Under ASlM 05321, desenninOrion #post test &m&y and mduwlc 
contents am optional, section 11.9. page 411. Post test dcnritiu and 
moistwe wntents should be dLurmined WI(ICr the cunnt wrLplan? 

Response: Under the current work plan, post-test moisture content measurements 
are made, but not post-test demity measurements. Post-test density 
measurements are not made because the data are not used in the 

performance analyses. Post-test moisture measurements are made to 
verify moisture conditioning and expected trends in moisbre amtents 
resulting kom sample wetting. 

evaluation of test results or in liner syszem/final cover system 

Action: No action needed. 

Commenting Organim'ox Ohio EPA 

Originalcommcllr #: 3 
Comment: 

commentor: GeoTzans 
Section#: Gtneml Page I: Line I: w: c 

AS relazed to General Comment 2, jinal moifnuc contents and &mity 
detenninationr should be determined lrsing a sampk taken- the shear 
wne, pkme Wfi the tert. 

See response number 2 above for discussion of moisture content and 
density measurements. The text will be modified to quire moisture 
contents samples to be taken from the shear zone. 

Response: 

Action: Section 2.2 will be revised to add the seritence, 'A post-test moisture 
content measurement in accordance with AslM D2216 will be made at 
the shearing interface of all soil samples.' 

I 

Commenting OrgMitarion: Ohio EPA 

OriginaiGnnment#: 4 

Commwrtor: GeoTrans 
Section X: General Page #: Line I: codc: c 
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Action: 

In the laboratory testing, specimerw are caMwmmd tofa i lat the  
indicatedinterfaces. Themecharucal set-upofthetestingapparatur 
pEW3ltS any Qw fail- d. Of the laboratory kShg 
program, as described in the SGIWP Section 2.1, includes those. 
interfaces for which site-specific data are required and those for which 
existing data are considered i n s u m t  for design. It is important to 
note that the interfaces being tested are the ones that will lead to the 
lowest fsbctors of S a f q  for slopc s!abiity. 

No action required. 

Commenting Oqankatiow Ohio EPA 

OrigintJCommenr#: 5 
Comment: It is assumed that all GCL testing will be p@nntd wing tap w e r  for 

hydrm'on. Infontrclrion on GCZ ptfomance dcpcndng on thcflrst 

Colmmcntor: Geo- 
Section#: Geneml Page It: Line #: CMk: c 

aposure of actual hydrating liquids should be included. what types of 
leochatc or site gmundwurrer is cxpeaad to hydmte the GCL and how 
will rhis #ea pefonnunce? 

Response: It is expected that significant hydration of the GCL could only occur 
from expure to water used in the moisture conditioning of the clay 
layer or rainwater from precipitation events during the construction of 
the liner system. Tap water is appropriak for hydration of test 
specimens because it is representative of both rainwater and water to be 
used for moisture conditioning of the clay lay= (OSDF specifications 
will require that potable water be used for moisture conditioning). The 
potential for hydration of the GCL by leachak is not considered 
significant because such hydratiion could only occu at defects in the 
overlying geomembrane and could therefore affect only 1- areas. 

OE3900-9. VF%30147 3 96.0531 
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Furthermore, information in the LahWLum CompatibilityWorkPlan 
on likely leachate characteristics indicates that leachate wil l  not adversely 
affect the shear strength C- ' U O f t h e G C L .  

Action: No action required. I 
eommcnn'ng OrgMitcrrion: Ohio EPA 

OriginalcOmmerrr#: 6 
CMment: 

CMmCntor: GcollzMt 
Section #: Appndh B Page #: B6 Line #: Cbdk: c 

M laboratories are htd: 1.) write Conncltcuru Intenaction 
Taring Ldwratory and 2.) Geooncdrorjcs and Bwimnmenkd 
Lclboratory, both in k h a ,  Gcorgin PICau explain the scope SJ 
testing servkes to be pevomred by codl @the U s .  m r ,  under 
ASTM 05321, compumh'w tcsu to derem'ne whether a statistiad bias 
exist benvleen laboratories is requid.  Am the b m t o r i c j  

currently CZHailable for a compmtw ' anaIysis? 

Laboratory is to perfom interfacedirect shear testing inilaxirdancewith 
Response: The role of the Geosyntec Soil-Geosynthetic Interaction Testing ( S a  

A S l U  D 5321. The role of the Geosyntec Geomechanid and 
Environmental Laboratory (GEL) is to evaluate the AUerberg limits of 
the soil specimen in accordance with ASTM D 4318 and to perform 
mmpaction testing of the soil in accdamx with ASTM D 698. Since 
the laboratories do not perform the same testing, comparative testing to 
determine any statistical bias betweerr laboratories is not needed. 

Action: Section 2.3 will be revised to add the following narrative: 'Soil 
C tion testing, Le. Atterberg limits and standatd prodor 
m z ,  will be pedormed by the Geosyntec Geomechanics and 
Environmental Laboratory (GEL). Testing procedw will be in 
accordance with the applicable ASTM and the Gimmhma - a n d  
hvim?lme7ual Lcrbomtory operationr Md procedwes Manual.' 

4 96.06.31 
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Commenr'ng OrganiZarm Ohfo EPA 
Section #: Appendix A Page #: 410 L i n e # : N o r ~ 7  W: C 
OriginalGnnment#: 7 
Comment: 

Commauor: G c o l b u  

'IhefrictioncJ chamacristfcr of some gwsyntirctict may depend on the 
direction tested. An the gwsynthcricj bdng  lcsud under this wrkph 
directioncll? ?f so plcosc mod@ thc w*h 10 c~crcount for the 
direuiod @us. 

Response: The §ha strerrgth Of SO= geOSYnM6-d a d  geOSflthdi6- 
geosynthetic interfaces will vary with the direction of shear. In setting 
up the work plan, it wa3 assumed that the primary direction of any 
interface slippage would be in the geosynth& machine direction. "'his 
assumpticm is appropriaae for the final cover system. The assumption 
may not always be appropriate for the liner system during impacted 
material placement Cmterim conditions). However, since the infl- 
of directioll of shear <)II the geosynttretic components of the liner system 
@e., geormmbranes, nonwoven geotextiles, and GCLS) is believed to be 
small, and since calculations have shown that the minimum €&or.of 
safety for these interim conditions significantly exceeds the targe value 
of 1.3 when typical strength values are used, thexe is no plan to test the 
interface shear strengths in other directions. 

Action: If testing program results indicate the potential for unexpectedly Iow 
interface strengths between available materials, a requirement will be 
placed in the OSDF specifications that Quality control testing be 
performed to demonstrate that available materials have adequate intexhce 
strengths in both machine and cross-machine directions. 

96.0531 
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Resporrse: It should be noted that the specific design information to which the table 
refm is the internal shear strength of the clay. Geosyntec's experience 
is that the interfacebeing tested will always be weaka than the intental 
shear strength of the clay. The notation that there is 'sufficieat 
information to design' for the Site-specific clay is based on the extensive 

The cited parsons 
reference presents data from the results of a geotechnid investigation 
of soils in the footprint of the OSDF. An additional geotechnical 
investigation report on soils in the borrow area is in preparatioa by 
Farsons. The initial borrow area investigation results haw been 
examined and appear to support the material characteristics and 
properties given in the cited refererrce. 

testing of soils which has befs performed to-date. 

Action: No adon required. 

commuuing Organization. Ohio EPA 

OriginalCbiment#: 9 
Gmment: 

Ommentor: GeoTzvuu 
Section 1: 2-3 Page #: 2 4  Linc x: codc: c 

Plcasc pmvide fiutlrcr b@ormorion on the representative natm of wing 
a clay with a highplanicityfir sheiw testing. R%y i s  rhis a aonre iwh 
anaiysis? Is this material to be used in c o m m ' o n  ofthe liner 
material? 

Response: As noted in Section 2.3 of the SGIWP, the soil material to be used h the 
testing program will be representative of the portions of the brown till 
with average or greater plasticity. The brown till is the material 
anticipated to be used for the compacted clay components of the liner 
system and final cover system. In addition, the supplemental soil 
material to be used in the testing program will be representative of the 
portions of the brown till with the highest plasticity. 

Published geotechnical research (e.g., Lambe and Whitman, 1969, 
Figure 21.4) has shown that soil shear strength generally decreases as the 
plasticity index of a soil increases. It has also been shown that the 
intedke shear strength between a geosynthetic and a soil is t y p i d y  a 

G E 3 9 0 @ 9 . 1 ~ 1 4 7  6 W.0531 
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percentage of the soil shear strength when similar geosynthetics are 
tested. Therefore, the higher the plasticity of the soil used in the 

shear strength. For this reason, it is amservative to test soils that have 
higher plasticity than the average soils anticipated for use in construction. 

interface shear testing program, the lower the expected value of interface 

Action: No action required. 

commenn'ng Organim*on= Ohio EPA 

Original COmmenr #: 10 
Comment: 

Commerrror: GeoZhzm 
secrion #: 2-3 Page #: 2-5 LiJw I: codc: c 

Please provide reasom for using ia  m o r  compaction test wersw tht 
modifidd m o r .  Funher, W &a wn uscd io spccifj, 95% of 
Proctor, 5% w of optimwn, (Md 98% of h a o r ,  2% wet of optimum. 

Response: A standard Proctor compaction criterion has been chosen because it more 
close3y simulates the actual cornpactive effort expected to be used for 
construction of the clay compc#lents of the liner and final cover system. 
The density and moishrre content that will be used for the majority of the 
laboratory tests, 95 or 98 percent of maximum dry density and 3.5 or 2 
percent wet of optimum moisture, represent the most probable range of 
conditions to which the clay will be comqacted during OSDF 
mstnrction based on the ayailable soil testing information (parsons, 
1995). These density and moisture contents are also qmsentative of 
the conditions to which the test pad will be constnrcted. One laboratory 
test series (Le., Test Series 10) will be amducted using an additid 
range of density and moisture conditions to provide comparative 
information in case that the test pad program results indicate that the 
required compaction conditions differ Significantly from those chosen for 
the majority of the interface shear tests. 

Action: No action required. 

7 w.0531 
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Commem'ng Organhtiow Ohio EPA 

Original Comment #: I1 

Commenror: Geo%am 
Seaion #: 2-4 Page I: 2-7 Line 1: cocic: c 

comment: 

Response: 

Action: 

nw shear r a m  am proposed, 0.04 in.hnin and 0.W in.hriir. 'hc 
s b w r  rate wdlprovidc in$orn;arion to assess the #kct of s h r  shear 
which is more reprejuucuiw of a & a i d  condition. H m r ,  based on 
the datively large sample size (12 inches by 12 inches) Md the low 
ptnnsability, sfiddy dm*& comWon will like@ rr01 occur. How w 
the s W r  rcueserplvd and how wJdthc evalwion ofhe  tcst twulls 
&feet IM(ier the drained and undmid assumptions. See A S n i  05321, 
page dl  1, Note 91. 

Two shear rates arc used to provide a basis for assesskg the effects of 
shear rate on interface shear strength. The faster rate is equal to the 
default rate given in ASTM D 5321 for soil-geosynthetic interfaces. The 
dower rate was selected to be an order of magnitude slower. This 
difference is sufficient to provide an indication of shear rate effects. The 
results from the tests at both shear rates will beevaluated using a total 
stress approach is possible because pore pressures are not measued 
during the testing. 

An interpretation of the test results with respect to rate of shear will be 
given in the final report. 

Cornmenring Organization= Ohio EPA 

Original Comment #: 12 
Comment: ~timforsoaRingofthcGCL.harbcurspccifiedot168irous. Pkae 

provide i@onnationperroining to rerrsorlsfor selecting 168 how. Lt this 
rimc smcient to hydrate the GCZ to a sue11 rate o f h  than 5%? 

Commentor: @Trans 
Section I: Page #: 2-7 Line #: CM?: c 

Response: A soaking time of 168 hours (7 days) was chosen because experience 
indicates that dwing this perid the GCL will hydrate to a moisture 
content above 100 percent. For example, Daniel, et al. (1993, Figure 
s] show that even GCLs placed in contact with nominally dry sands wil l  

GE390G9.1/F9630147 8 96.0531 
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hydratt to a moisture content of 100 percent within this time. Daniel et 
al. [I9931 also indicate that reduction in GCL shear strength due to 

50 percent. Based on this information, even if swelling has not 
completely ceased at the end of the 168-hour soaking period, hydration 

hydration is essentially fully achieved when the moisture ammt e x d  

will be sufficient, for practical purposes, to cause full reductim in GCL 
shear sbrength. 

Adion: No action required. 

9 96.0531 
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Daniel, D.E., Shan, H.-Y., and Anderson, J.D., 'Effects of Partial Wetting OII the 
Performance of the Bentonite Component of a Geosynthetic Clay Liner', €+acedings 
of the Geosynthetics '93 &@erenee, Vancouver, Canada, Feb 1993, 1483-1496. 

h b e ,  T.W., and Whitham, R.V., Soil M e c h i a ,  Massachusetts institute of 
Technology, John wiles and Sons, Inc. New York, 1969. 

Parsons, 'Geotechnid Znmtigatiofl Reporr &-Size Disposal Fclcilfy', Revision 0, 
November 1995. 
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RESPONSE TO U.S. EPA COMMENTS 
SOIGCEOSYNTBIETIC -ACE DIRECT SHEAR - -  

TESTING WORK PLAN - 8 0 8  
ONSITEDISPOSAL FACILITY 

Commenting Organization: U.S. EPA 

Original Comment# 1 
Comment: 

Commentor: Sa& 
Section#: General Comment Pg. II: Line#: W C  

'Figwe 2-1 sholJd show the km'onfitun which the supplemental samples of clay 
soil will be collected and an qvkutorion as to why GeoSyntec p h  to pefonn 
such tats on the geosyntheric materials.' 

Response: Agree. Figure 2-7 will be revised to show all clay sample locationS. Section 1.0 
will be revised to note that shear strength test results will be provided as friction 
angles along slip surfaces and used in the evaluation of liner and cover system 
stability. NOTE. See Intermediate Design Calculation package On-Site Disposal 
Facility, Volume 1, Section 3, Calculations 3.2 and 3.5. 

Revise Figure 2-1. Page 1-1 - Add a! end of fourth paragraph. See On-Site 
Disposal Facility Design Calculation Package Calculation Numbers 3.2 and 3.5. 

. Action: 


